This paper forecasts the retirement patterns and resources of the Early Baby Boomers by estimating forward-looking dynamic models of labor force participation, wealth accumulation and pension and Social Security benefit claiming for older workers using seven waves of HRSdata. The two most important innovations of our proposed approach are the use of alternative measures of pension entitlements and the associated incentives, and accounting for subjective expectations about future work. Our main findings are that the Early Baby Boomers will work longer and claim Social Security later.
Introduction
The last decade has witnessed a marked reduction in the generosity of retiree benefits, notably with the termination of defined benefit (DB) plans and their replacement with defined contribution (DC) plans which shift the investment risk to the worker. 1 An important policy question is how these trends will affect the material well being of future retirees.
Labor force participation rates at older ages have increased over the last decade. Figure 1 shows labor force participation rates from the Current Population Survey (CPS) of men by age group and how it evolved since 1990. For example, the labor force participation rate of men 60-64 rose from 55.5 percent in 1990 to 58.6 percent in 2006.
The increase was even greater -26.0 percent to 34.4 percent -for those aged 65-69.
Trends for women have been similar. Hurd and Rohwedder (2008) suggest that part of this increase is due to the shift in employer-provided pensions from DB to DC. Michaud and van Soest (2008) find that also the elimination of the Social Security earnings test has contributed to this trend. Other factors may well have been at work at the same time, such as improvements in health.
Whether these trends towards longer working lives continue is an important question for policy makers because of its direct impact on Social Security and Medicare finances on the one hand and on financial well-being of future retirees on the other hand.
In this paper we investigate the question of future labor force participation for the next cohort of retirees: the Early Baby Boomers, that is, those born between 1948 and 1953.
For that purpose we develop a dynamic model of labor force participation consistent with forward-looking behavior. We provide reduced form estimates and leave estimation of the full-fletched model to future work.
The literature on estimating retirement models is extensive, covering a wide array of approaches ranging from static to dynamic models, and from structural to reduced form estimation. Our model, while not being a fully dynamic, structural model of retirement, is in the spirit of structural models as exemplified in the work of Gustman and Steinmeier (1986) , Rust et al. (2001) and French (2005) . Estimation of a fully structural model with pensions, Social Security claiming, savings and work decisions under uncertainty has not been accomplished. We will incorporate all of those elements by using an approximation to complex decision rules derived from this type of models, following Keane and Wolpin (2002) who applied this method in another context, and Blau (1998) on joint labor force decisions of couples. We see this approach as complementary to the structural approach for informing policy makers about future retirement patterns and resources of the elderly. 2 We consider two important extensions of prior work:
First, we use innovative methods of measuring pension entitlements that allow performing our analysis on full, population-representative samples: the assessment of the impact of pensions on retirement in general-purpose surveys has been difficult due to data limitations, such as missing information on the variables of interest, measurement error, etc. 3 We use pension information derived from respondents' self-reports in a way that reduces the effect of missing information and measurement error (in particular in reports on plan type). Chan and Stevens (2004) argue that such self-reported information enhances the identification of the effects of pension incentives on retirement behavior. 4 Second, we account for individuals' subjective expectations about future work. In face of extended life spans and increasing risk born by the individual (investment risk in 2 The main disadvantage of our approach is that we cannot consider counterfactual experiments for policies that have not occurred in the past as well as policies for which a clear policy-lever cannot be identified from approximation to the decision rules. For example, assessing the effect of a large reform such as introducing retirement accounts is better analyzed within a structural model at the expense of simplifications in the choice environment of individuals (e.g. . On the other hand, Keane and Wolpin (2002) discuss the type of policies for which approximations can be informative. 3 Prior studies have relied on samples with matched administrative information on pension structure, at the cost of being left with substantially smaller and potentially selected samples (e.g., Kotlikoff and Wise, 1989; . 4 Chan and Stevens (2004) have estimated models of retirement expectations as a function of future pension gains derived from self-reports. In the case of missing information they exclude the affected observations, resulting in a selected sample for analysis.
DC plans and rising cost of medical care) future retirees may consider working longer.
Integrating expectations about future work in our model is therefore important, given our goal to use our estimates to forecast retirement patterns and economic resources for the Early Baby Boomers. Our estimations use seven waves of HRS data. Comparing predicted patterns of the Early Baby Boomers with the original HRS cohort we find that the Early Baby Boomers will work longer and claim Social Security later. The differences are larger for women than for men.
Data
The data for the current analysis are from the Health and Retirement Study (HRS) were again added, the so-called Early Baby Boomers.
The HRS questionnaire has sections on health, economic status, labor market activity, and family linkages, among other topics. Respondents report labor force status, information about employment, and, if working, whether they participate in a pension on their job. If they do participate, they report their pension plan type (DB, DC, or both) and the age at which benefits are fully available as well as any earlier age at which they may be partially available.
Estimating Pension Entitlements
To measure pension entitlements we use an innovative method developed at RAND by Hurd and Rohwedder for which some first results are presented in Hurd and Rohwedder (2007) . The estimation is implemented in a way that reduces the impact of misreported plan type and missing information, both of which have posed major barriers in the past to using the self-reports on pensions. mild selection effects when analyzing the characteristics associated with a match; so we do not make any adjustment to the weights when producing statistics in this paper.
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The information contained in the earnings history file allows computing the average indexed monthly earnings (AIME) which is the basis for the computation of Social Security benefits. It is calculated as the average of the highest 35 years of earnings. Earnings are indexed to wage growth. We also determine who is eligible to Social Security benefits by using the associated quarters of coverage. If a respondent has accrued at least 40 quarters of coverage by age 62, he or she is eligible for Social Security benefits.
Trends in Outcomes and Initial Conditions across Cohorts
Our estimations below impose a fair amount of complex structure on the data to arrive at predictions of the labor force participation and resources of the Early Baby
Boomers.' Examining trends in the raw data, both for outcomes as well as for control variables, gives a preview of what we might expect to find from in our model estimations (and also a reality check). In Table 1 from attrition bias. Note that any of the comparisons will be cross-section that mix time and cohort effects. This does not matter for our purposes, however, as we are interested in finding differences in the initial conditions of the three cohorts.
Labor force participation. For males there are only very small differences across cohorts suggesting a slight drop in labor force participation from one cohort to the next.
Among females we notice an increase in labor force participation from 63.7 percent to 73.5 percent reflecting the fact that younger cohorts of females have a stronger attachment to the labor market. Especially the fraction of females working full-time has increased in about the same manner as the portion not in the labor force has fallen.
Looking at job types the fraction of blue-collar jobs has decreased for both sexes. These trends would suggest that among women we would expect later retirement for younger cohorts in our more detailed analysis below.
Health. For the HRS cohort in 1992 we find a fairly large difference between males and females in the fraction reporting fair or poor health, with females appearing in worse health (20.6 vs. 16.5 percent). However that difference shrinks to almost nothing among 51 to 56 year olds in 2004 when the fraction of males in fair or poor health (21.2 percent) has caught up to about the same level observed among females (22.8 percent).
These developments are also reflected in the increasing rates of mild health conditions such as high blood pressure, diabetes and respiratory problems. In summary, later cohorts in their early 50s appear to be in worse health, with the trend being more pronounced among men posing potential impediments to staying in the labor force longer.
Expectations. The subjective probabilities of working past age 62 and the subjective probabilities of working past age 65 are higher for successive cohorts, both for male and female workers, pointing again towards potentially longer working lives for the Early Baby Boomers.
Pensions. Pension coverage (having any pension on the job) has increased for women (52.9 percent in 1992; 58.0 in 2004) , while remaining about the same for males across cohorts. The well-known shift in employer-provided pensions from DB to DC plans is clearly visible in these tables. The fraction of workers reporting a DB plan on their current job has dropped from 34.9 to 28.5 percent among female workers and from 42.4 to 30.4 percent among male workers. This trend is mirrored by a similar upward trend in the fraction reporting a DC plan on the current job. The value of pension wealth entitlements from the current job is larger for later cohorts at the mean, but at the median the picture is more mixed. At the median we only observe clear increases among female workers.
Wealth. "Males living in couples" is the only group that shows trends of strictly increasing wealth at the mean across cohorts, both for financial and non-housing wealth.
However, even for them a different picture of either flat or slightly lower wealth emerges when looking at medians. For all other groups, means and medians show mixtures of higher and lower wealth across cohorts. From these patterns it is difficult to make a prediction with respect to future retirement patterns. Heterogeneity is likely to be important.
Econometric Model
The conceptual framework underlying our analysis is consistent with a structural life-cycle model such as in Gustman and Steinmeier (1986) , Rust et al. (2001 ) or Blau (2005 : the individual is assumed to maximize lifetime utility. In any given period the individual chooses whether to work and the amount (part-time or full-time) and consumption (wealth accumulation); 11 we augment this with the choice of whether to claim benefits from Social Security. Because retirement is increasingly less observed to be an absorbing state we allow individuals to return to work, part-time or full-time. Keane and Wolpin (2002) show the feasibility, in simulation and in application, of estimating an approximation of a forward-looking structural model. 12 This simplification is suitable to our analysis, since our goal is to forecast the retirement patterns and resources of Early Baby Boomers under the current regime.
We use an approximation to the decision rules leading to a multiple-decision dynamic panel data model. 14 In each equation, we include an extensive set of covariates controlling for demographics, health and job characteristics. Table 2 gives sample means and standard deviations for the estimation sample. The estimation sample consists of respondents initially observed working in the age group 51-56. We conduct separate analyses for females and males.
We distinguish three labor market states: full-time (working 30+ hours a week), part-time work and inactivity. The "inactive" include the disabled and those unemployed.
Social Security benefit claiming status is defined from self-reports on when benefits were first claimed.
Wealth is defined as the sum of financial (checking and savings, CDs, stocks, Controls other than lagged variables and initial conditions can be divided into three groups. For most outcomes, we use the initial value so that we will not need to model their age pattern in the simulations.
First, we consider the measure of expected pension wealth constructed as discussed above. We take logs as to minimize the effect of outliers. We include an indicator for whether someone reports having at least one plan and whether he is currently eligible to at least one pension plan. We complement the controls for private pension wealth with controls that capture Social Security wealth. We control separately for the average indexed monthly earnings, the lifetime earning measure used to compute Social Security benefits, and quarters of coverage. We also include the wage rate at baseline, the spouse's income and other household income.
The second group of variables consists of demographics such as age, race and ethnicity, marital status, living arrangements and education. Health enters the estimations in three ways. First, we consider whether the respondent self-reports being in fair or poor health. We add whether the respondent has been diagnosed in the past with a severe condition such as heart disease, stroke or cancer. We do the same for milder chronic conditions such as diabetes, hypertension and respiratory problems. Finally, we include measures of disability such as having IADL or ADL limitations. All these health variables are measured at baseline.
The last group of controls captures individuals' expectations: the subjective probability of working past age 62 and 65, asked at baseline, enters as a control for labor force participation expectations; and the subjective probability of living past age 75 as a control for the time horizon of the respondent which may affect his decisions. These expectations play an important role in forecasting future retirement patterns in that they capture changes in the environment or other factors that may be changing over time in a way that the model cannot capture relying only on observed current trends. 15 Hurd (1999) documents the predictive power of these subjective expectations for subsequent retirement behavior. Hurd and Rohwedder (2008) estimate that changes in pension coverage, plan type and benefit eligibility ages explain some of the change in anticipated employment as measured by subjective probabilities, but not all.
Because, we cannot effectively control for all relevant variables influencing respondents' outcomes, we allow for correlation in unobserved heterogeneity. We assume this term can be decomposed into a time-variant and permanent component 
Results

Estimation Results
In this version of the paper we provide reduced form estimates of the dynamic model developed above. We estimate separately a multinomial probit of labor force participation, a OLS of transformed wealth (using the inverse hyperbolic sine transform) and a probit of Social Security claiming. Hence, we assume no correlation in unobservables between the equations.
We first discuss the parameter estimates we obtain from estimation. Coefficients along with t-statistics are presented in Tables 3 and 4 for females and males, respectively.
The magnitudes are difficult to interpret since some of the parameters are only identified up to scale (in the probit and multinomial choice model). However, we can discuss the sign and the statistical significance of some of the key covariates. We focus on those that appear to affect the outcomes of our forecasts in important ways:
We estimate the state-dependence and feedback effects to be quite large and strongly significant (many of the lagged variables are significant at the 1-percent level).
For males, wealth and pension wealth show the anticipated sign consistent with an income effect on participation. Indicators of bad (or worse) health generally have a negative effect on labor force participation and wealth accumulation. These effects appear to be more pronounced for women with parameter estimates on several health variables being significant at the 1-percent level. The subjective probabilities of working past age 62, which we include to capture factors that we cannot capture with the other variables in our model, strongly affect labor force attachment, both for men and women.
Goodness-of-Fit
To assess whether the model produces sensible forecasts, we conduct the Figure 5 shows the age profile of the forecasts of labor force status for the Early Baby Boomer cohort by sex. For example, at age 60 about 55 percent of males of this cohort are predicted to work full time and about 20 percent at age 65. The figures for working full time are very similar among women, but in addition they engage in more part time work. As a result when focusing on "any work" (i.e. taking full-time and parttime together) we find that labor force participation among women is higher than that for men at any age up to about age 67. Figure 6 shows the forecasts of Social Security benefit receipts for men and women by age. At age 62 about 67 percent of women will have claimed Social Security;
Forecast for the Early Baby Boomer Cohort
that is a higher fraction than is forecast for men (about 60 percent). This difference largely disappears at age 63 when many more men are predicted to have claimed their benefits.
Comparison with Older Cohorts
Figures 7 and 8 compare these forecasts to simulations for the older HRS cohort.
Note that the estimates underlying the simulations for the HRS cohort directly reflect the actual experience of that cohort. We find that Early Baby Boomers are predicted to engage in full-time work at substantially higher rates well into their mid-sixties. The difference is larger for women and applies to an earlier age range: between ages 55 and 63 the fraction of women working full-time is predicted to be almost 10 percent higher on average; from age 64 to 66 it is about 5 percent higher than that of the HRS cohort. For males the differences are mostly concentrated in the sixties but reach well into their seventies; they amount to predicted increases in full-time work of about 5 percentage points on average.
In summary, these forecasts suggest a continuation of the trends observed in CPS data to date ( Figure 1) ; that is, trends towards higher labor force participation for men and women, in particular at older ages. Boomers are predicted to claim benefits later, and the difference is a little more pronounced for women.
We find no clear patterns for wealth (not shown). This is not particularly surprising. While the raw data showed strong increases in wealth across cohorts for males living in couples the trends seemed more mixed for all other groups, and in particular at the median. In addition, wealth inequality appears to be greater among Early Baby Boomers than among the HRS cohort when they were the same age.
Conclusions
Our objective in this work has been to forecast the retirement patterns and resources of the Early Baby Boomers to answer the question whether recent trends of increased labor force participation at older ages will continue.
To that end we developed a forward-looking dynamic models of labor force participation, wealth accumulation and pension and Social Security benefit claiming for older workers using seven waves of HRS data. The two most important innovations of our approach were the use of alternative measures of pension entitlements and the associated incentives, and accounting for subjective expectations about future work.
We estimated a reduced from version of the model and the parameter estimates from the model show significant effects for many of the key variables and with the anticipated sign. This is also the case for the subjective expectations about future work that we included. We verify the fit of the model by simulating outcomes for the 1931-1941 cohort from 1992 to 2004 and comparing with observed outcomes from the data.
The result is favorable and so we turned to forecasting the outcomes for the Early Baby Boomers: they are predicted to engage in full-time work at substantially higher rates well into their mid-sixties. The differences are sizeable, in particular for women: between ages 55 and 63 the fraction of women working full-time is predicted to be almost 10 percent higher on average; from age 64 to 66 it is about 5 percent higher than that of the HRS cohort. For males the differences appear mostly in their sixties but reach well into their seventies; they amount to increases in full-time work of about 5 percentage points on average across this fairly wide age range.
In summary, these forecasts suggest a continuation of the trends observed in CPS data which imply higher labor force participation for men and women, in particular at older ages.
In future research we aim to implement the estimation of the fully-dynamic forward looking model that we developed, and to find the relative contribution of those factors that we model directly compared to factors that lie outside of our model, but are accounted for by including individuals' subjective expectations about future work in our estimations. 
Estimating pension entitlements relating outcomes to baseline pension reports
Estimating pension entitlements from self-reports has been deemed difficult due to the large number of survey items involved, item-nonresponse affecting each one of them and the more general concern that workers do not actually know much about their pensions. (Mitchell, 1988) and Gustman and Steinmeier (2005) . Administrative data on the other hand have the shortcoming that they tend to be available only for a sub-sample of a survey raising the potential for biased results due to selection. Here we use an alternative approach that relies exclusively on self-reported pension information, but allows for measurement error along a number of dimensions, including whether the person is covered by a pension in the first place, but also plan type.
The starting point of this approach is that the individual will have most accurate knowledge about his or her pension arrangements on a job (pension type and pension value) at the time of job separation. At this time the person either starts receiving a pension or has to make some real world decisions about how the funds will be handled (cash out, roll-over into IRA, partial lump-sum, accumulate with employer etc.). In the next HRS survey wave following this event, the respondents are asked for a full inventory of pensions on the job that the person just recently quit, including number of pensions, respective pension type, disposition of that pension and the associated amounts.
Method:
We estimate the probability of pension receipts (any receipts and the associated amounts)
as a function of self-reported characteristics at baseline. We estimate this relationship for the HRS cohort which was first interviewed in 1992 at age 51-61 and who has since been interviewed a total of eight times over a period of 14 years. The vast majority of these initial respondents has retired by the time of the last interview (2006) or quit the employer they were working for back in 1992. By 2006 they have reached age 65 to 75.
For each worker in 1992 we follow them over time in the HRS survey and find the time when they leave their employer from 1992 and observe the inventory of pensions.
More specifically:
Take the sample of all workers (Rs reporting a current job) at baseline (i.e. 1992).
Include also those workers who report not being included in a pension plan at the time of interview as these workers may well become eligible for inclusion in a pension plan over time (or realize that they actually had been included).
Follow all these workers over time and find when they leave the job they held in For the sample of all workers we estimate the probability of an extraction (using a logit specification); we perform a separate estimation for each type of extraction (i.e. 5 equations) as a function of covariates (covered by union, any pension, number of pensions, any DB, any DC, any DK type, a reduced set of industry and occupation dummies, sex, education, and age). The set of industry and occupation dummies differs slightly across the different extractions equations to maximize predictive power (and reduce noise in predictions).
Estimate amounts conditional on extractions:
conditional on having an extraction of a particular type, we estimate the associated amount as a function of covariates (tenure on current job, any DB, any DC, any type DK, sex, union, education, age, earnings on current job, current DC balance (1 st through 3 rd plan), expected DB benefit amounts (1 st through 3 rd plan).
The total present value of expected pension wealth for a worker is defined by ( ) Note that amounts (extractions and amounts reported at baseline) are adjusted to be comparable across the type of pensions and the types of extractions. This involves:
-present value calculations for benefit flows (taking into account probabilities of survival); this is to achieve comparability of DB flows to stock measures like DC balances -discounting so that amounts measured at different points in time are comparable; discounting also captures the respondent's distance to claiming the respective benefits (e.g. benefits expected in the far future versus those expected in the near future.)
Interpretation of the resulting estimates of pension entitlements:
This approach is equivalent to estimating the probability of extractions for each single period and then multiplying by the associated amounts conditional on receipt, and integrating over all future periods. The resulting pension wealth measure is forwardlooking in that it does not give the value of pension entitlements if the worker were to quit in the current period, but instead the expected present value of future pension receipts for the group of workers with similar characteristics and pensions. It varies from time period to time period as a function of the worker's reported characteristics which is mainly by age; but also when the individual changes his or her reports about pension characteristics.
